Estrogen, neutrophils and oxidation.
The potential role of estrogens in the prevention of cardiovascular disease (CVD) is still under debate. Previous studies from our laboratory have shown that estradiol may act as a pro oxidant at physiological concentrations, enhancing peroxidase-mediated oxidation of low density lipoprotein (LDL). In the present study, we show that physiological concentrations of estradiol enhance fMLP-mediated neutrophil degranulation and oxidative stress markers. For example, 10 nM estradiol increased myeloperoxidase (MPO), elastase, and superoxide release by 19.9 +/- 9.6% (p = 0.006), 16.3 +/- 5.2% (p = 0.09), and 36.1 +/- 19.5% (p = 0.05), respectively. The enhancement of neutrophil degranulation by estradiol resulted in an increase in the formation of LDL oxidation markers such as conjugated dienes and thiobarbituric acid-reactive substances (20.7 +/- 7.2%, p = 0.04). Thus, estradiol can act as a pro oxidant, promoting neutrophil degranulation as well as reacting with MPO to enhance the oxidation of LDL. This mechanism supports our hypothesis that oxidative stress may be beneficial towards the prevention of CVD both by promoting plasma oxidation of LDL, with its subsequent clearance by the liver, as well as by inducing a threshold antioxidant defense in the arteries. Our study also suggests that estradiol by promoting oxidation in the plasma is beneficial in preventing CVD.